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1. Post-Higgs Era
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1. Post-Higgs Era
Post-Higgs Era: Precision Measurements and New Physics

2209.07510, Dawson et al.
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1. Post-Higgs Era
1902.00134, CepedaMh=125 GeV
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1. Post-Higgs Era

Light Higgs Boson?

New Resonance?

B anomalies?

Muon g-2?

CDF-II W mass?
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1. Post-Higgs Era

“Light Higgs boson? ”
0306033

∼ 98 GeV, 2.3σ

1811.08459, Sirunyan CMS PAS HIG-21-001 

∼ 96 GeV, 3σ ∼ 95 GeV, 2.6σ

4-jets
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1. Post-Higgs Era

“ A new resonance? ”

~3.8 σ 

∼ 650 GeV 

∼ 90 GeV 

CMS-PAS-HIG-21-011
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1. Post-Higgs Era

“ A new resonance? ”
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1. Post-Higgs Era

“ Muon g-2? ”

10th of August, 2023

https://muon-g-2.fnal.gov/
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1. Post-Higgs Era

“ Overweight W mass？ ” April 8, 2022

Science, 2022, CDF-II

’blue-band’ plots 0509008



2. EW Precision Fits and NP Hints

Three important questions:
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Internal Consistency of the SM？

New Physics Scale？

Possible New Physics Models？

2204.03796, Lu, Wu, Wu, Zhu
2204.03996, Athron, Fowlie, Lu, Wu, Wu, Zhu
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Internal Consistency of the SM :

2. EW Precision Fits and NP Hints

MW correlates

positively with mt and MZ

negatively with α(MZ) and αs(MZ) 
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Oblique Parameters:

PRD 46 (1992) 381-409, Peskin and Takeuchi

Ø Exception-1: NP is comparatively light.

Ø Exception-2: NP is comparatively large, but the low-
energy measurements become sufficiently accurate.

9306267, Maksymyk, Burgess, London

2. EW Precision Fits and NP Hints
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S, T and U:

due to W width in fits

favor positive

2. EW Precision Fits and NP Hints

2204.03796, Lu, Wu, Wu, Zhu
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New Physics scale:

T parameter S parameter U parameter

Λ ∼ 10 TeV
pert. couplings

Λ ∼ 0.1 TeV
pert. couplings

2. EW Precision Fits and NP Hints



= 1 
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How to make T larger:

(higher Higgs representations: Triplet etc)

NP @ tree-level

NP @ loop-level

( new particles: 2HDM etc)

2. EW Precision Fits and NP Hints

Possible NP models:

(tree level)
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How to make S and U larger:
e.g. multiplet scalarsPRD 49 (1994) 1409-1416, Lavoura and Li

2. EW Precision Fits and NP Hints

J=1 T

S

U

T

U

S

J=3 J=5

T

U

S

high isospin, light states



2023/10/14 BES-III NP @ Wuhan U. 17

3. Inert 2HDM

i2HDM:

Discrete Z2 symmetry (H1 → H1 and H2 → −H2) 

PRD 18 (1978) 2574, Deshpande, Ma 

2204.03693, Fan, Tang, Sming, Wu



2023/10/14 BES-III NP @ Wuhan U. 18

Oblique Parameter

3. Inert 2HDM

S

H+/- /A
A/H+/-

“Spectrum”
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Relic Density of DM
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3. Inert 2HDM

x
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Direct Detection

Higgs invisible decay

3. Inert 2HDM
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LHC signatures:

2 leptons+missing ET

mono-jet

multi-jet+missing ET

3. Inert 2HDM
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T parameter SA Coannihilation

3. Inert 2HDM
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Direct Detection LHC Indirect Detection

It is very predictive, and can be tested soon!

3. Inert 2HDM
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4. Summary

Thank you!


